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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element achieving emission at high 
brightness and having a long service life. 
SOLUTION: The organic electroluminescent element has 
a plurality of light emitting units 3-1 to 3-n between an 
anode 2 and a cathode 5 which are opposite to each 
other, with the light emitting units separated from one 
another by layers 4-1 to 4~n each of which forms one 
equipotential surface. 
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*tOT0. 1-1 hciJU5**-fe> 
Hi*. 

[»*^ i 2 3 is^ji i tmcom^tcte^x . 

[IS^l 3 3 W*3H1 0-1 2 0c>fh^l5«csa 
10 h**. 

[»*^ l 4 3 iS*5 1 BttcDSR^ecfcor. *g$to 

fflxi/^ ar-fe> h** 0 

[ttjftfl 1 5 3 BtsRJB 1 Ett©**«abC»-C, 

[ffMog i 6 3 »3R^ i EH©*^ec*jc»r. «&cd 

20 * -fe > h ^T-o 

[0 00 1 3 

[0 0 0 23 

l/**>*f«IB<0JI»*2 0 0 OAfetTif *C 

tv. i ov«T©En*n«ffiri ooocd/m 2 <bngc 

i^C^c^Jb/c (Appl. Phys. Lett. . 51, 913 (198 7) . 
Si 3n^>^ 1 0 0 0 cd/m 2 7^M*^ 1 0 0 0 0 cO/m 

jWS, *#*owiiEL*-f-ia:*3rcS83iLrir>a(r>. 

[0 00 33 
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[HWfciKfc-r #»P!#6«:. mimm 
*mvkt ztc&smMizo&m. ztft-rzmm&mttSi 

ffi*fM-r-5«-Cf±^or»«Lfc1ifiJci-rSCi«:J: 

[0 00 5] *H^iffl«{cte^r. v h tit. m 

*ffc^*6*4^«*£fe!«»liift**fU ft*© 
E L JR^-OflWER JR© 9 % MS«S 4 P*&1Iffi£P£ 
C»/cBW*aiJ»**l*L. H«£l*1f£<DIB|«:Bfl©tB: 

•s) i«. *ffepflnB#(t»F«rcis s ffi^ifijtc 20 
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U±&&L. h*J*«C4ffl4 0-CtM8T* 
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[0 00 7] *&93®WWE L*-T-«c*jl»T. 3?SftE 

iitB, m«. 1 to u >i"?A • i-rwt 

«> . I ZO W>i^A -StteMbBl) . SnO, . 
ZnO, . TiN, ZrN. HfN, T i Ox . VOx 
. Cul. InN. GaN. CuAlO, . CuGa 
O, . SrCu, O,, LaB, . RuO, 
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t©*ftffl-r-5C4fet?*-5„ ^■n*E>©f!l4L.-C(i. A 
u/Bi ; O, 3£©2«K*>, SnO, /Ag/SnO 
, . ZnO/Ag/ZnO. Bi,0 3 /Au/B i ; 0 
, . TiO, /Ti N/T i O, . TiO, /ZrN/ 

t i o, tKo^ji*3&s»8*iri>4. &mmmxix2m 
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•5. ##SWC<fc£W«ELSWC:te(,>t:tt. SSjt^^ 

•y f-*i«MM&fficcj:-o-ctt«je»n-c. ttttffl (2 fit* 
±) ??&-r*fc©r*ft«, 8H63ft^-» n*. t>*».a 

SMKoorfc. #(c*iJFS«/«c < . SE*cn?>©B© 

[ooio] Ptmsw^i it«. -f®m< l cizi±mM& 

M, Me. Caf©7)»'J±a4i. Euf©t±8 

l, Ag, I naft©^fettf*«*cf ens. 3£fc. * 

-e>yfl«Mi«rfflC»i«BS (ftfflW-l 0 -2 7 0 1 7 

i -c«. mnmizmm&tm-c&tn* . * 

l^«Kc*^Hj^P>A^#M¥ 1 1 -23 32 6 2^«R 
f>*#gf12 0 0 0 - 1 8 27 7 4#^{cra*U/c8^4 
^fflOr. Al. Zr. Ti. Y. Sc. Si 
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«ca«F«*r#o. *r, se*ow«EL*-¥-cc*5c>r 
*r**«^^±«tt»ifLb. 1 (=100%) t 

forfeit* #*W«C<fc£W«E L*^CCfcl»TB. 99ft 

t*. ^*9. *«B©*BEL3R J f«. fi£3fc(DW«SEL 

«EL**jWMMB (nfl) , BWte«tt3tifcllttr* 
n*«&»T# (Vn) 0t£fD <V = V a + V, + V 
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<&e L^o^rftsisnrar/c 1 ovwrtofi 

IB«J«EB. #S3fc3.- ? KDK (n) 30 
B £jgH??JI£ i * ©tt , #»W©*Kc tec > r ttHi 
«rc*a. ecfcwto^r, ♦wwowiEL*^*, ee 

NOWISE L3R^ itb«Lrc»< ofr(D«ffi**Wir 

& G sr. w«EL*^<DwaEB h mmmmazmtm 

«lS*«dZ«T*-B. — (IMMHErBtt 
<) WftftKicKtbWU ttotMBBtttt. 
^<t^ e LfrLU&Z. *JWO*«EL* : F 
B. mBn«<D&S*»fc^*»£B. SffiBfllcSar 

K— JgttiRoft:****?**. C<DB*. mF&cDilOIB 
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^mfiffi4 - 2 flfiffi4 - ( n - 
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C\ Ch6©ftBIOB«BfCOl»-C«, f#5B¥ 10-27 
0 1 7 1 -^&«tC3B*S3*l"Cl»£>. */c. ±iE©Wy-i£ 
A®*© F^*— F — h*W© J fc^tb*B, W^fb^ 
^ic>PtL,r0. 1^10t*W»SlU C0« 

(WT, Stc^) ©«K^fi«?. F-tf>*»» 
A^3<« lOfS^a^.4^, «*<0F-^>F«tt*« 
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&ft±3B£M<D *> % & 3 ft S^R^ 6 « HD¥# 
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Si, Ti») ©BW*a?8tt*li«H»*aflE«c«» 

[ 0 0 1 8 3 *fc«it«, S««fiffl (4 - n) ^6Bt 

1-25106 m^mc^xmmbtc^m^ii^ ^ 20 
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ffiflf (4 - n ) *»JiS^*«»©ttWW«:r«t>6r. 
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r(J, WKiWHttttc***, W*tf. S<t^2i. ^fb 
IS2&. aofblf^^ taitrii/^'JA, Affcr^ 
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s^a. a^fb-o^A. 5twbr>**>. 

imm, 3vyitmfnmonmit^m^ ddq 40 

y>) . TCNQ (fh7^7^^^» > 4F 
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It, B* t-f ? ^lOSIWiaff F T S a-#u- 
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©aBjecctt. ^>=i-jm±«p 1 onmjz&^ftzm^ 

/c 0 JRT-Ol#ttSffflBCC«, $r-*U- (keithley) t±V 
-X^-^2 400, F^>BM- 8*?Slt£i£fflL 
fco JR^fOD I TO£P§S. A 1 *BrtS<fcbTil:Sfc*EE* 

0. 2v/2®><Dm^xTvy'mcwmL. msE±m 
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x>7 c@9<d (d) *^itA 1 zmmmmi 0 

A/#tl 000A^f51tl/c o CCDXfltcJ^T 
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£o C(DW«ELjR^C*$l>"C. I TO 
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(DOW ? K*. COST- (S*HW CDHfS (cd/ 
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(m^/m' )HK(cd/m 2 (cd/ 

A), WftSS (n*/cm l )-«SK8!l* (cd/A) 

[0 0 2 6 ] 
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(voltages) 


(mA/cnf) 


HA 

<cd/m*) 


(cd/A) 


2.4 


0.02 


2.2 


11.2 


3.6 


0.84 


124.6 


14.9 


5.2 


6.06 
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16.7 
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2420.5 
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16.9 



[0027] mmrn i 

*»Wiimc<. 0 9<Z>(a) CC7nLfcWS'<*->K: 

CH9CD ( b ) ) ^U. ;F3-1 £f£H 

L/c. Ttttofe. aNPD^6 0 0A, Alq : NKX- 
1 5 9 5 = 1 0 0:1 (DJf £4 0 OA, ^V£*7*P-f > 
i^JB-feix^A (cs) <Dil^JB*3 0 0AO«3CcJB;x 

4-14L-C, ITO**»E#&3W*«2 00 1 -1 
4 2 67 2§ra*Ofc^^'; £ «; > ^O^SSrffll* 

A/#t 1 0 0 AQi^iCMl/c e C 
<DJI (3?«{i®) tt#6jCxyri^R"r*«. ttEO. 2 
cm. 810. 2 cm(^iE*?KttO^Cj3EIB-rSfc«), & 

(c) ] ^ffit^uiu/c 0 ^(c, w 

f&«JSffl£SIvX>7 (8 90 (b) ) Ccfei'LTHraS 
<DXS*fe^— as»DigL«36a^ y h 3 ~ 2£/&ML 
/c 0 T&fr^, aNPD^60 0A, Alq : NKX-1595= 
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(cs) (DM£>m*3 0 0 AOJ13CC. JIHitaSBlU 

CISI90 (d) J ZftLX. A 1 <r3K«CKl 0A/» 
ri 00 0A<DJ?3 CC3£#U 0 9© (e ) CCtfL/c^ 

*M«tt«0. 2cm, mo. 2art>iE£JBR£Lft:. 

c<oiot«ir»6hfcw«EL*^©*wtia*iai 1 
ec, *Mij6*iai 2K7nr. c©w«Ei*wc*»ir> 
r, rasaffir** 1 TO±Bjffi*ffira*A 1 torn 

CC % fiifi«EE*EPlJ[JU ^TtH (Alq: NKX-1595©^ 

1 ) <omm (cd/m J )-lE (V) (cd/ 
m 1 )-«*«K (mA/m* WK (cd/m J )- 

(cd/A), SSfcttft (mA/cm l 
(cd/A) SStfeOtii. Sftu cojOMHirft 

fc B 

[0 02 8] 
[*2] 
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(voltages) 


(mA/cm^) 


mm 

(cd/m*) 


(cd/A) 


4.6 


0.01 


2.3 


16.6 


9.2 


0.46 


123.5 


27.0 


13.2 


3.30 


1076.3 


32.6 


14.6 


7.69 


2533.8 


33.0 


15.6 


16.81 


5798.9 


34.5 
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[0 7 ] OmM£*A9!«>JtlkM 1 Tff«l/fcfl«E L 

[08 ] mmmtx&wvmi&m 1 -cfwrntwiE l 

50 [09 ] *A9i©ff«E L*T-©«JSlSH-C*-5. 
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